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| NTRODUCT! ON

The Kootenai Tribal Experinental Wiite Sturgeon Acipenser transnontanus
Facility is located in Boundary County, |daho approximately three mles west of
the small community of Bonners Ferry (Figure 1). The facility was constructed
in the spring of 1991 as a resident fish mtigation nmeasure under the Northwest
Power Pl anning Council's Colunbia R ver Basin Fish and Wldlife Program [ Section
900 (g) (1) 1987 (H) ; Action Plan, section 1403 (7.5) ]. Funding for this
facility was provided by Bonneville Power Adm nistration (BPA) under auspices of
the Northwest Power Planning and Conservation Act (P.L. 96-501,1980). This
research facility was established for experinental rearing of Kootenai River
white sturgeon as part of a BPA project evaluating white sturgeon for the

Kootenai River. The facility will release 1- and 2-year old sturgeon in the
spring to fall period as directed to neet research objectives. A representative
nunber of fish will be fitted with sonic transmitters so they nay be |ocated and

tracked after release into the river.

Staffing at the facility includes three permanent Kootenai Tri bal
ﬁerﬁonnel. There is no housing at the site, but there is a trailer pad ready for
ook- up.

FACI LI TY CONSTRUCTI ON

The facility consists of a netal pole building, 17.8 mlong and 12.5 m
wi de, which houses rearing ponds, an office, |aboratory space, and a back-up
generator. Rearing ponds consist of: two rectangular tanks 3.66 min |length by
0.36 mwi de by 0.45 m high; one rectangular tank 3.66 min length by 0.56 m wi de
by 0.30 m high; one rectangular tank 3.09 min length by 0.37 mwde by 0.47 m
high; ten rectangular tanks 1.20 min length by 0.60 mw de by 0.40 m high; three
rectangular tanks 1.20 min length by 0.45 mw de by 0.57 m high; three circular
tanks 3.06 min dianeter by 1.53 mhigh and three 1.53 mdiameter circular tanks
and 1.22 m high.

WATER SUPPLY

The facility has two water supply systens, Kootenai R ver water and Bonners
Ferry city water. The Kootenai River water systemis punped into a head-box at
about 947 1/mn and is distributed for adult holding, incubation, and rearing.
The gravity-fed city water is first dechlorinated through two activated charcoal
cani sters. Then the water goes through a colum packed with aeration nedia (shot
shell wads) and then into a head-box for distribution. This flow of 94.7 1/ mn.
is used for incubation, rearing, and recovery of fenale spawners. The Koot enai
River water tenperature varies by season froma low of 1°C in the winter and as
warmas 17°C to 18°C in the summer. The city water tenperature also varies by the
season as low as 4°C in the winter, and as warm as 17°C in the sumer. An
electric water heater is used on the city water in the winter, increasing the
wat er tenperature to 17°Cin three rearing tanks.

BROODSTOCK COLLECTI ON

From April through June of 1992, white sturgeon broodstock were collected
from the Kootenai River between Flem ng Creek and Massacre Rock. Fish were
captured only by angling this year (Table 1). Captured fish were placed upside
down in a stretcher suspended across the boat gunwales, with river water added
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as needed. Fish were then sexed in the field, either by making a 1-cm abdoni nal
incision and view ng gonadal tissue with a veterinarian otoscope, or by inserting
a flexible plastic tube and extracting devel oping oocytes (eggs) by suction.
Once the sex was determi ned and stage of sexual maturation determned, it was
deci ded whether to bring the fish to the facility by boat or by truck, or to
release it. A total of 13 mature fish, 3 fermales and 10 nales, were collected
and transported to the facility. Al fish captured were tagged with a 30-cm
spaghetti type floy tag attached through the base of the dorsal fin, PIT-tagged,
and wei ght and total I|ength recorded.

STAGING BROODSTOCK

Adult female sturgeon brought to the facility were held in the large 3 m
circular tanks and exam ned about every three weeks for egg devel opnent and | evel
of maturation. The fish to be exam ned were guided into a stretcher so the head
of the fish was enclosed in the stretcher hood. Once the fish was secured in the
stretcher it was rolled ventral side up and inclined slightly towards the head,
keeping the gills in water and the ventral surface dry. In preparation for
exanmi nation, the abdominal area anterior to the vent was treated with 4%
Ni t rof urazone Antibacterial solution. Using a scalpel with a size ten blade, a
l1-cm incision was nade along the ventral nidline, approximately three to four
ventral scutes anterior to the vent. Care was taken to cut just through the
interior cavity lining. An egg sanple was renoved by aspiration using 4-mm
internal diameter tygon tubing. A sanple of about 100 eggs was drawn into the
tubing and placed into a 150 ml beaker containing 50 m of chilled Leibovitz (L-
15) solution nedium After the sanple was collected, the incision was closed and
sutured using a cruciate suture. Suture material used was Ethicon's cutting CP-2
(888) reverse cutting edge swedged to a 70-cm sterile chromic gut suture. Care
was taken to leave sone slack in the suture to allow for swelling of the tissue
during healing. The incision area was then washed with a 4% solution of
Ni trofurazone. After the examination, the fish was released back into the 3-m
circular hol ding tank.

The four criteria we used to deternmine probability and tine of optinmal egg
maturity of a potential spawner were: 1) appearance, shape, color, and atresia
of eggs; 2) egg diameter through long axis; 3) position of the germinal vesicle
(GV); 4) Progesterone maturation assay producing GV breakdown (GVBD). As eggs
devel op, they generally change from light grey to dark grey or black and from
round to oval or irregular shaped. The anpbunt of atretic eggs in a sanple
indicates a fermale is reabsorbing eggs and may not continue to develop in a
positive direction.

Egg diameter varies with individual fish, but it is helpful in determning
positive devel opnent. This neasurement can suggest that from exanmination to
exam nation of an individual female, if egg diameter is increasing, maturation
is continuing to progress. Egg dianeter through the long axis was measured by
lining up 10 eggs along a nillineter ruler.

A portion of the egg sanple was placed in a 150-nml beaker with 50 m L-15
medi um placed on a hot plate, and boiled for 5 to 8 mnutes. This solidified
the yolk and fixed the position of the GV. The sanple was then cool ed, and the
GV position was determ ned by bisecting the eggs under a dissecting nicroscope.
Each egg is held with a pair of Adson-Brown tissue forceps and cut along the
ani mal -vegetal axis with a single-edged razor blade. The GV position and the
yol k polarization could then be evaluated. Eggs were categorized from stage 1
through 5. In stage 1, the G/ is located centrally, and stage 5 is when the GV
lies Iin the cortical ooplasm of the animal pole. Stages 2, 3, and 4 are a
progression of the GV fromcentral to the outer cortex of the aninal pole. Eggs
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with a gvposition of stage 4 and 5 represent fenmales with a good chance of being
i nduced to spawn.

The nost inportant criteria used in staging potential fenal e broodstock was
progesterone nmturation assay of eggs. Eggs were renobved from the chilled L-15
nmedium and placed into a four-well tissue culture plate containing 20 m of
i ncubati on nedium each. Then 0.1 m of progesterone maturati on stock solution
was added to two culture wells, leaving two wells as a control. The tissue
culture plate containing 25 eggs in each well was incubated for 24 hours at 15°C
The absence of a Gv after exposure to progesterone maturation steroid for 24
hours is ternmed germ nal vesicle breakdown (GvBD). After incubation, the sanple
was placed in separate 150-nm beakers boiled for 5 to 8 nmin, and then cool ed.
A portion of each sanple was fixed in 10% buffered fornmalin for future naturation
criteria. The eggs were then bisected along the animal -vegetal axis and exani ned
for gvBD. Nornally, a female that will successfully spawn will exhibit GVBD in
80% or nore of the eggs assayed.

FI RST SPAVWN 1992

Femal e tag #1697, captured on May 19, was transported to the facility where
she was staged. She had an egg dianeter of 3.2 mmand a Gvposition of stage 4.
A progesterone assay was performed on the eggs on My 28, with only 60%
exhi biting GvBD, al though the texture and color were both positive.

On June 8, she was staged again with nore favorable results. The eggs had
a diameter of 3.4 nmand the Gv position was stage 4-5 with > 90% of the eggs
exhibiting gvBD;it appeared she could be induced to spawn.

Hornmone injections to induce spawning began on June 10. She was injected
with a primary injection of 10% of a 0.1 ng/kg body weight dose of |uteinizing
hor mone rel easi ng hornone anal ogue (LHRHa) at 2135 hours. Twelve hours |ater
she was given a resolving dose of 90% of the 0.1 ng/kg body weight LHRHa. Prior
to the induction injections, she was placed by stretcher into a 1.0 x .67 x 3.0
nmeter covered fiberglass holding tank. The holding tank allowed the fish to be
injected under water, reducing stress and handling. This also nakes for easier
observation while waiting for ovul ation.

Three nmal es (nunbers 1240, 1696, 1687) had milt when checked at 1500 hours
on June 9. A total of 30 ml of mlIt was collected from each. A sanple of mlt
from each male was checked by mcroscope for notility and time to death. The
remaining mlt was placed in ziplock plastic bags with pure oxygen and stored in
a refrigerator. Care was taken to keep the tubing, syringe, and surface area of
the fish dry when collecting sperm

Ovul ation was expected between 24 to 48 hours post-resolving injection on
June 12. Approximately 500 dark eggs were observed about 47 hours post-resolving
injection, floating near the bottom of the holding tank. This was not a good
sign, as viable eggs stick to the bottom of the tank. W continued to observe
her until 0130 hours on June 13 when she was checked and found to be overripe
Wy or how this happened, when the eggs | ooked so good, is still undeternined.
It may have been stress-related response or reaction to the hornone. She was
agai n exam ned by the hatchery staff and rel eased at 1000 hours.

SECOND SPAVWN 1992

On June 15 the tw remmining females were staged. Fenmale #1683 was
overripe, the eggs were ringed with white, and the texture was uneven. Fenale
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01699 had progressed to stage 5, the egg dianeter had increased to 3.0-3.1 mm
from2.8-2.9 mm and the color and texture were both positive.

Hormone injections for female 01699 to induce spawni ng began on June 16.
She was injected with a prinmary injection of 10% of a 0.1 ng/kg body wei ght dose
of LHRHa at 1800 hours. Eighteen hours later, she was given a resolving dose of
90% of the 0.1 ng/kg body weight LHRHa. This was recomended by the University
of California at Davis (U C. Davis) to reduce stress on the fenale and bring an
early ovul ation of approximately 24 hours.

Three mal es (#'s 1240, 1691, 1541) had mlIt when checked on June 16. A
total of 40 mM of nmilt was collected from each. A sanple of mlt from each nale
was checked by microscope for nmotility and tinme to death. The counts were good,
except 01240 which was lower, but notility was two minutes plus for all. Sperm
col l ection techni ques remai ned the sarne.

Ovul ation began 18 hours post-resolving injection on June 18.
Approxi mately 200 dark eggs were observed stuck to the bottom of the hol ding tank
at 0545 hours. Fresh milt was collected fromthe nales at 0600 hours on June 18.
At approximately 0845, egg renoval procedure was started, the fenmale was placed
in the stretcher and supported over the holding tank. A length of tygon tube
connected to the hatchery water supply was placed into her nouth for aeration.
The ventral side was disinfected with 4% nitrofurazone. A 10-cm incision was
made along the mdline to expose the egg mass, then the eggs were gently renoved
with a plastic spoon from the body cavity. A sanple for contanminate analysis of
at least 70 g of eggs were rempved and frozen. The eggs were placed into nine
stainless steel bows to await fertilization. This process took approximtely
60 minutes. Three 10-g egg sanples were collected and counted later to determ ne
fecundity. She was thoroughly disinfected with 4% nitrofurazone and the incision
was closed with Ethicon's PDSII violet nonofilanment (polydioxanone) suture
swedged to a reverse cutting CP-1 curved, surgical needle. A continuous suture
of both the inside and outside body cavity wall was used. She was placed back
into the holding tank at 1000 hours. After three hours, she was checked and then
transferred to the recovery tank.

Egg fertilization and processing began at 0940 hours. The coelonmic fluid
was renmoved from the eggs. A 10-m sperm sanple was poured into a bow of 2,000
m of water. This mxture was then stirred and added to the eggs, then gently
stirred with feathers wuntil the eggs began to stick to the feathers;
approxinmately 2 mnutes later. This process was perfornmed with sperm from each
mal e and for each of the three water experinents, for a total of nine sanples
which were kept separate (Table 2). The bows were drained off and the de-
adhesive solution of Fullers Earth (diatomaceous earth) mxed with water, which
was set in flowing water for tenpering. It was then added to the eggs and again
gently stirred until the eggs were no |onger sticky. Constant nonitoring of the
egg tenperature was done, so when the egg m xture increased nore than 5°C, it was
poured off and new tenpered m x was added. This process lasted 75 ninutes. The
eggs were thoroughly rinsed to renbve excess material and placed into 11
MacDonal d jars; four on regular city water, four on heated city water, and three
on Kootenal River water. There were approximately 13,000 eggs per jar. The flow
was set at 3.79 1l/mn/jar. This flow rate kept the eggs suspended but not
rolling. A total of 4,280 ml of eggs at 30.6 eggs/m were renoved from the fish
for a total of 130,968 eggs.

| NCUBATI ON AND EARLY FRY REARI NG

At 2300 hours, 12 hours post-fertilization, random egg sanples were taken
fromthe bottom niddle, and top of the incubators. Sanples were also taken from
each mal e and water source. We then recorded the nunmber of eggs and their stage
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of devel opnent under the dissecting nicroscope (Table 2). The water flow was
increased 48 hours post-fertilization to roll the eggs and reduce fungus
clumping. Wth water tenperatures of 18°C to 20°C for both heated city and
Kootenai River water, fungus clunping had already occurred, and nost egg
nortality (99.99% of those groups) occurred at this tine. Regular city water
tenperature was approxinmately 15°C, with rmuch better survival to hatch (Table 3).
Hatching began 4.5 to 5 days post-fertilization on Kootenai River water and
heated city water. On regular city water, hatching began 7 days post-
fertilization. Hatching lasted for 3 days. The late hatching |arvae, from the
three water sources, showed a high incidence of deformty. Total hatching
produced 22,027 larvae on regular city water, heated city water produced 487
| arvae, and 379 were produced on Kootenai River water (Figure 2).

Larvae were allowed to swim out of the MacDonald jars directly into
enmer gence tanks.

The three different lots of larvae on regular city water were split up,
wei ghed, and sanpled into lots according to their male nunbers 1240, 1691, and
1541. They were kept separated by screens in two rectangular tanks 3.66 neters
in length by 0.36 neters wide by 0.45 neters high. The remaining |larvae from
heated city water nales #1240 and #1541 were transferred into the Kootenai R ver
lots from males #1240 and #1541. The nmle #1691 larvae from the Kootenai R ver
lots and heated city water lots were placed with the nale #1691 on regular city
wat er .

Feed initiation began 10 days post-hatch. The larvae were not actively
feeding at first, but the exposure to feed seened to help stinmulate feeding in
the larvae in tine.

FEED EXPERI MENT

This experinent was to test the growh and survival of the larvae on two
different diets. This year, we tested Bio-Kyowa |arvae feed 250, 400, and 700
on 9,087 larvae. This was the diet used in 1991 at the Kootenai facility. W
also tested Rangen Soft Mist diet on a total of 9,905 larvae. During the day,
the larvae were fed on the sides of the tanks by hand and w th double AA-100
brand fish sitters. At night, they were fed only with automatic feeders (AA-
100). The larvae started on Rangen Soft Moist were growing approximtely the
same, but the nortality was less (Figure 3). Wth the cost of Bio-Kyowa at
$74.00/ kg, and the additional nortality when diets are changed, the larvae were
changed from Bio-Kyowa to Rangen Soft Mist diet, which cost $0.97/kg after
approxi mately 30 days.

FI SH TRANSFERS

On June 18, approximately 10,000 green eggs were transferred from the
Koot enai Tribal Experinental White Sturgeon Facility to Sandpoint Fish Hatchery
for hatching. On June 30, approximately 3,700 additional |arvae were transferred
to Sandpoint Hatchery to increase their dw ndling sturgeon population. Al so on
Novermber 3, 728 fingerling sturgeon were transferred to Sandpoint Hatchery to
reduce overcrowdi ng at the Kootenai Facility.
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MORTALI TY AND SURVI VAL

The najority of the nortality occurred with the fungus clunping of the eggs
in the incubators, and in the first 20- to 45-day period while feed training
To inmprove survival this year, no handling was attenpted until the |arvae becane
at least 76 mmin length. Last years survival was approximately 1% this years
survival was approximately 10% from conmencenent of feeding to Decenber 31

Mortality and growh between fish reared on city water and Kootenai River
water were not separated this year. This experinent was done in 1991, and proved
that sturgeon could be reared from egg to release of Kootenai River water. For
Sandpoint Fish Hatchery's nortality and growh see Patterson (1992). Mortality
and growh for the Kootenai Facility is in Table 4.

FI SH HEALTH

The | osses due to egg fungus was the najority of nmortality at the facility
this year. The larvae, through fingerling, continued to have generally good
health until overcrowding began putting stress on the population, and nortality
began to increase on Novenber 27. Previously, when nortality increased, a 1%
salt bath was utilized with success. This time, the salt bath did little or
nothing to reduce this nortality. Sanples were sent to the |daho Fish and Ganes
Fish Health Lab in Eagle, ldaho and to U C. Davis for analysis. The nmajority of
the fish nortality, 80 brood year 1991 and 2,596 brood year 1992, perished by
Decenber 15. This outbreak left approximately 1,785 brood year 1992 fingerlings
at the facility by the end of Decenber. Mrtality was at nornmal by Decenber 15
with only a few fish showi ng synptons of any problens. The presunptive diagnosis
fromUC Davis was a Wite Sturgeon Virus; the specific deternmination as to the
particul ar strain was pending culture protocol at this witing.

BROOD YEARS 1990 AND 1991 TO RELEASE

Al'l brood year 1991 sturgeon large enough to PIT tag were tagged at both
the Sandpoint Fish Hatchery and Kootenai Facility. Sandpoint's fish were
transported to the Kootenai Facility to acclimate to the Kootenai R ver water.
The smaller sturgeon from the Sandpoint Hatchery, along with fish reared at the
Cabi net CGorge Hatchery, were transported and placed in tanks with city water to
continue to grow for hol dover and future rel ease.

The fish that were to be released into the Kootenai River, approxinmately
m d- August, were being held in large circular tanks on Kootenai R ver water. On
the night of August 2 or early norning of August 3, a blown fuse between the
back-up generator and the punp relay stopped the punp and caused an oxygen
deficiency to the sturgeon held for release. A total of 742 fish from brood year
1991 and 43 fish from brood year 1990 perished. As a result of this loss, only
200 brood year 1991 sturgeon, nean length 25.5 cm and nean weight 65.4 g, were
released in two sites on the Kootenai River on August 26. Mssacre Rock and
Smith Island were selected as release sites. Along with the brood year 1991
fish, seven per site of the brood year 1990 fish were also released. The nean
length was 45.5 cm and the mean weight was 321 g. Six sturgeon of brood year
1990 lvere fitted with 40-day mni transnmitters for habitat preference of
juveniles.
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NEW CONSTRUCT! ON

_ A settling tank was installed and put into operation for rearing water.
This will help with the silt problems in the Kootenai River water system during
the spring run-off.

The installation of two alarm systens, a new breaker box, and rew ring of
the river punp system was conpl et ed.

Al'l of the seni-square or rectangular tanks used for fish rearing were
installed this year.

Construction has begun on a back-up river punp, a punp house, and water
line for the Kootenai River water system

PUBLI C RELATI ONS

Approxi mately 150 people attended the June 1 open house at the facility.
Most were | ocal residents.

Nearly 500 people toured the facility during 1992. Also, we have given
tours to students fromschools in nearby conmuniti es.

RECOMVENDATI ONS

Br oodst ock:

1. Br oodst ock should be transported to the facility as soon as possible
followi ng collection to reduce stress.

2. Fi sh shoul d be checked regularly to determ ne degree of nmturation.

3. At |east three females should be at the facility one nonth prior to
spawni ng.

4, One of these femal es shoul d have spawned at | east once before.

Spawni ng:

1. Have a male to fermale ratio of 3:1.

2. Use three separate bows to fertilize the eggs.

3. Keep them sorted by the nale's nunber fromincubation through stocking, or

unti |l overcrowdi ng becones a problem

4, Transfer a portion of the eggs to Sandpoint Fish Hatchery to hatch and
rear on heated spring water, not to exceed 10°C.

Rear i ng: Sane as | ast year.
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| ncubati on:

1. Do not use water warnmer than 15°C for incubation.

2. Conti nue experinental incubation using Kootenai River water to provide a
replicate of the natural environnent.

Feed: Continue to do feed experiments on the larvae to increase survival
and growt h.

TI ME ALLOCATI ON

The tine the hatchery staff allocated to the different phases of hatchery
managenment is represented in Figure 4.
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Tabl e 1. Kootenai River broodstock collection data for 1992.
FLOY TAG PIT TAG CM FORK | WEI GHT DATE DATE USED I N SEX Rl VER KM
NUMBER NUMBER LENGTH I N KC CAUGHT |RELEASED SPAVWN CAUGHT
1691 | 7F7F3B6160 190 05/13/92 | 06/ 29/ 92 | YES 2ND M 231.1
1697 | 7TF7F442851 180 57.0 | 05/19/92 06/13/92 | YES 1ST F 230.9
1683 | 7F7F425063 160 28.0 | 05/19/92 | 06/21/92 NO F 230.9
1679 | 7TE7TE426F66 238 05/ 19/ 92 | 05/ 21/ 92 NO F 230.9
1699 TF7F427055 162 40.0 05/ 20/ 92 10/11/92 | YES 2ND F 230.9
1696 7TF7F441065 147 24.5 05/ 21/ 92 | 06/ 29/ 92 NO M 230.1
1687 | 7TF7F42776E 171 37.0 | 05/21/92 | 06/ 29/ 92 NO M 230.1
1686 | 7F7F442946 133 05/ 21/92 06/ 09/ 92 NO M 231.1
1240 7F7F137816 205 62.0 | 05/21/92 | 06/29/92  YES 2ND M 231.1
1682 | 7F7F426374 138 06/ 11/ 92 | 06/ 29/ 92 NO M 244.5
1680 | 7F7F423420 151 06/ 11/92 | 06/ 09/ 92 NO M 230.9
1541 | 7F7F403768 142 06/11/92 06/ 29/92 | YES 2ND M 244. 5
NOTE: M ssing weights were not recorded because scal es were broken or |eft behind
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Tabl e 2.0. Eggzdevel opnent separated by male floy tag number and water supply,
TI VE TAG EGGS EAR CLVG ADV CLVG LATE CLVG EAR GSTR %
LAPSE NC VI EVED FERT
12 HRS 1240 95 2 71 77

1541 99 3 89 89
1691 100 5 90 90
GSTR YOLK PLUG EAR NEUR NEUR TUB
24 HRS 1240 74 70 95
1541 69 66 97
1691 89 84 94
EAR YOLK | YOLK PLUG EAR NEUR NEUR TUB
48 HRS 1240 78 17 53 90
1541 55 8 46 98
1691 103 15 86 98
EAR NEUR NEUR TUB LATE NEUR
72 HRS 1240
1541
1691 101 86 85
EAR NEUR NEUR TUB LATE NEUR
96 HRS 1240
1541
1691 29 25 86
120 HRS 1240 HATCHED
1541 HATCHED
1691 HATCHED
KOOTENAI Rl VER WATER
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Table 2. 1. E devel opnment
1882, P

separated by nmale floy tag nunmber and water supply,

TI MVE TAG EGGS EAR CLVG | ADV CLVG LATE CLVG EAR GSTR %
LAPSE NC VI EWED FERT
12 HRS | 1240 65 41 63
1541 123 108 3 90
1691 153 144 94
GSTR YOLK PLUG EAR NEUR NEUR TUB
24 HRS | 1240 73 35 48
1541 88 86 98
1691 98 98 100
EAR YOLK | YOLK PLUG EAR NEUR NEUR TUB
48 HRS | 1240 70 37 24 87
1541 53 18 33 96
1691 98 45 51 98
EAR NEUR | NEUR TUB LATE NEUR
72 HRS | 1240 50 30 60
1541
1691
EAR NEUR | NEUR TUB LATE NEUR
96 HRS | 1240
1541
1691 79 3) 6
120 HRS | 1240 HATCHED
1541 HATCHED
1691 HATCHED

HEATED CI TY WATER
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Tabl e 2. 2. Eggzldevel opnment separated by nmale floy tag nunber and water supply,
TI ME TAG EGGS EAR CLVG | ADV CLVG LATE CLVG| EAR GSTR %
LAPSE NC VI EVED FERT
12 HRS 1240 39 8 20.5

1541 100 80 80
1691 107 76 71
ADV CLVG | LATE CLVG EAR NEUR NEUR TUB
24 HRS 1240 73 47 1 66
1541 63 60 95
1691 130 129 99
EAR YOLK | YOLK PLUG EAR NEUR NEUR TUB
48 HRS 1240 70 19 19 54
1541 81 7 67 91
1691 126 14 54 86
EAR NEUR | NEUR TUB LATE NEUR
72 HRS 1240
1541
1691 103 92 89
EAR NEUR | NEUR TUB LATE NEUR
96 HRS 1240
1541
1691 105 88 84
EAR NEUR | NEUR TUB LATE NEUR
120 HRS 1240
1541
1691 115 88 7
211 HRS 1240 | HATCHED
1541 | HATCHED
1691 | HATCHED

REGULAR CI TY WATER
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Table 3. Egyg survival through hatchi ng separated by mal e and i ncubati on wat er
used for fenal e #1699.

Tag No. Egg S ze Nunber of Nunber of Eggs Per cent
# (] eqas hat ched hat ched
Normal Gty Water
1240 30. 6 230 7,038 635 9.02
1691 30. 6 1, 230 37,638 17,618 46. 81
1541 30. 6 500 15, 300 3,774 24. 67

Heated Gty Water

1240 30. 6 250 7, 650 6 0. 08
1691 30. 6 870 26, 622 455 1.71
1541 30. 6 270 8, 262 26 0.31

Kootenai R ver \Wter

1240 30. 6 310 9, 486 174 1.83
1691 30. 6 410 12, 546 101 0.81
1541 30. 6 210 6, 426 104 1.62
TOTALS 4, 280 130, 968 22,893 17.48
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Tabl e 4. Koot enai White Sturgeon facility nortality and growth for 1992.

DATE NUVBERS MORTS PERCENT V\EI GHT GRANS/ FI SH/ LENGTH AVERAGE

SURVI VAL IN KC FI SH POUND IN CM TEMP C
07/ 01/ 92 22,893 0 100. 00 0. 92307 0. 041 11073 1.34 15. 98
08/ 01/ 92 8,911 9,902 46. 43 7.93078 0.89 510 5. 47 17. 40
09/ 01/ 92 6,611 2,001 34. 44 59. 76344 9. 04 50 11.79 14.90
10/ 01/ 92 5, 448 1,171 28. 40 45. 00048 8. 26 55 11. 39 12.30
11/ 01/ 92 4,817 631 25.10 57.51498 11.94 38 12. 90 9.65
12/ 01/ 92 3,129 1, 252 16. 95 34. 88835 11.15 41 12. 60 5.39

12/ 31/ 92 1, 785 1, 344 9.70 22. 77660 12.76 36 14. 38 5.39

NOTE: W noved 3,700 |arvae (July 3) and 728 fish (Novenber 3) to Sandpoint Hatchery.

KOOTTBLS




US HIGHWAY 95

US HIGHWAY 2
WHITE STURGEON

FACILITY \
VER
Al RI

KOOTENA! TRIBAL KOOTEX. ,

CENTER AND N

MISSION

BONNERS FERRY
VICINITY MAP
|
US HIGHWAY 2

Figure 1: Location of Kootenai Tribal Experinmental Wite Sturgeon
Facility, RKM 241. 3.
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Figure 2 Kootenai River White Sturgeon egg survival to hatch
in three water supplies at the Kootenai Hatchery in 1992.
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Figure 3. Kootenai Hatchery feed experiment
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“igure 4. Time allocations for Kootenai Hatchery Personnel
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